In situ IGF-1 gene delivery to cells emerging from the injured anterior cruciate ligament.
Ruptures of the anterior cruciate ligament (ACL) are common knee injuries that do not heal, even with surgical repair. Our research is directed towards developing novel, biological approaches that enable suture repair of this ligament. One promising strategy involves the insertion of a collagen hydrogel between the severed ends of the ACL. Cells migrate from the damaged ligament into the hydrogel and produce repair tissue. Here we have investigated the potential for augmenting this process by the transfer of insulin like growth factor (IGF) 1 cDNA to the repair cells using an adenovirus vector. The goal is to achieve direct, in situ gene delivery by loading the hydrogel with vector prior to its insertion into the defect. In a step-wise approach towards evaluating this process, we confirmed that monolayers of ACL fibroblasts were efficiently transduced by adenovirus vectors and continued to express transgenes when subsequently incorporated into the hydrogel; indeed, transgene expression persisted longer within collagen gels than in monolayer culture. Transfer of IGF-1 cDNA increased the cellularity of the gels and led to the synthesis and deposition of increased amounts of types I and III collagen, elastin, tenascin, and vimentin. The cells remained viable, even when subjected to high viral loads. Similar results were obtained when collagen hydrogels were preloaded with adenovirus prior to insertion into an experimental ACL lesion in vitro. These data confirm the promise of using vector-laden hydrogels for the in situ delivery of genes to cells within damaged ligaments and suggest novel possibilities for the biological repair of the ACL.